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Objective: We sought to determine any beneﬁts of applying a transitional care model in the continuum
of cancer pain management, especially after patients' discharge from the hospital.
Methods: A total of 156 eligible participants were recruited and randomly assigned into intervention or
control groups. The control group received standard care, while the intervention group received extra,
specialized transitional care of pain management. Outcomes were measured at weeks 0 and 2e4 and
included demographic data, the Brief Pain Inventory, Global Quality of Life Scale, and Satisfaction Degree
of Nursing Service. Adequacy of analgesia and severity of pain were assessed with the Pain Management
Index and interview ﬁndings.
Results: After 2e4 weeks of intervention, there was a signiﬁcant difference in the change in average pain
score between intervention and control groups (P < 0.05). Reductions in pain scores were signiﬁcantly
greater in the intervention group than in the control group (difference: 0.98, P < 0.05). Regarding pain
management outcomes, there was a signiﬁcantly better condition in the intervention group compared
with the control group; in the intervention group, 79% of patients had adequate opioids, whereas in the
control group, only 63% of patients reported having adequate opioids. Furthermore, there was a signif-
icant difference between the two groups in quality of life (QOL) scores (P < 0.05); the intervention group
had signiﬁcantly higher quality of life than the control group (difference: 1.06). Finally, there was a
signiﬁcant difference in the degree of satisfaction with the home nursing service; the intervention group
had a signiﬁcantly higher degree of satisfaction with the home nursing service in three aspects: quality,
content, and attitude of service.
Conclusions: The application of a transitional care model in cancer pain management after discharge
could help patients to improve their cancer pain management knowledge and analgesics compliance. In
addition, the continuum of care service will contribute to effective communication between health care
providers and patients, which could further improve their relationship.
© 2016 Shanxi Medical Periodical Press. Publishing services by Elsevier B.V. This is an open access article
under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).1. Introduction
Transitional care is deﬁned as a set of actions designed to
ensure the coordination and continuity of health care as patients
transfer between different locations, for instance, from hospital to
the patient's home.1 It includes logistical arrangement, education
of the patient and family, as well as coordination among health
professionals involved in the transition.1 The transitional care
model can be described as a bridge between two places of care.al Periodical Press.
blishing services by Elsevier B.V. ThPatients suffering from cancer often require a shift from different
stages of treatment approach and a change of different locations.
Therefore, due to the illness progression and complex care needs of
cancer patients, high quality of transitional care becomes a more
andmore essential part of providing care to such a group of people.
Numerous doctors and nurses engaged in cancer care recognize
that a proportion of the patients either at presentation or during
the course of therapy will show advanced and progressive disease
or symptoms,2e5 for instance, cancer pain. According to the pre-
vious review, pain is experienced by 53% of patients with cancer at
any stage of disease, and one-third of these patients grade it as
moderate or severe.6,7 Furthermore, unrelieved severe pain will
affect people's quality of life and increase levels of anxiety and
depression.8e10 Pain also has a signiﬁcant impact on care givers.11is is an open access article under the CC BY-NC-ND license (http://creativecommons.
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been attracting more and more attention. Many hospitals have
established a series of strategies of pain management, but how to
help patients to manage their pain when they are discharged from
the hospital is still under exploration. Many patients revealed that
cancer pain is well managed in the hospital setting, whereas at
home, cancer pain brings them and their family anxiety and frus-
tration. One of the most frequent problems faced by cancer patients
at home is pain, patients with which accounted for 54%.12
Some of barriers result from concerns, such as fear of addiction,
which have led to suboptimal use of opioids.13e15 Others are
because patients and their caregivers lack sufﬁcient pain manage-
ment knowledge.Whenpatients have such troublesome symptoms,
they do not know from whom and where they could seek help.
It is clear that the care of patients suffering from cancer is not
limited in the hospital setting; home care is also an important part.
With the primary goal of improving cancer patients' quality of life
(QOL), we conducted a randomized controlled trail to investigate
any beneﬁts of applying a transitional care model in the continuum
of cancer pain management.
2. Methods
2.1. Settings and participants
We recruited a total of 156 hospitalized patients from two dis-
tricts (Jianye and Xuanwu District) in Nanjing urban areas who
were receiving regular chemotherapy and radiation therapy in the
participating hospital during the period from August 2014 to
November 2014. The selection criteria were that patients had
cancer pain scores 2 of 10 in the past week, a life expectancy of
more than 3 months for measurement of outcomes, older than 18
years, and signed informed consent. Exclusion criteria were
cognitive, visual, or hearing impairment. The interval between two
times of hospitalization therapy was on average 2e4 weeks, which
means that during the course of therapy, every patient had to stay
at home at least for 2e4 weeks.
2.2. Study design
2.2.1. Establishment of multidiscipline teams (MDTs) for providing
transitional care of pain management
The MDTs are composed of the pain management group of
Oncology in Nanjing First Hospital, 36 general physicians and
nurses from 18 community hospitals from the Jianye District and
Xuanwu District. All members of MDTs had received a series of
training sessions on knowledge and practical skills on pain man-
agement and passed a ﬁnal test before the start of the study.
2.2.2. Intervention
Participants were randomly assigned into two groups1: control
group and2 intervention group.
2.2.2.1. Control group. After admission, patients received standard
care during chemotherapy and radiation therapy according to the
standard of nursing care developed by the Department of Nursing
Management. When patients were discharged from the hospital,
nurses and doctors conducted regular health guidance to patients
and their families, including health lifestyle, drug use, and referral
information.
2.2.2.2. Intervention group. In addition to the same care services as
the control group, participants in this group also received extra
transitional care services.(1) Two days before discharge from the hospital, patients and
their caregivers received a specialized session on how to
manage pain at home. They also received the booklet of pain
management developed by the authors. The content of the
booklet included use of analgesics, the observation method
of adverse reaction of analgesics, the knowledge of home
self-care, how to seek help at the community level, and the
contact information of community MDTs members.
(2) Oneweek after discharge from the hospital, a team organized
by local community doctors and nurses who are members of
MDTs conducted a home visit for every eligible patient, and
provided individual pain management services according to
patients' and their caregivers' needs.
(3) At home, the patients and their families could consult com-
munity members of MDTs on pain management problems
during working hours. If necessary, community doctors and
nurses could further consult the specialized pain manage-
ment group of oncology in Nanjing First Hospital.2.3. Data collection
The demographic data collected included age, sex, type of tu-
mor, education level, and marital status.
Outcomes of management are as follows:
(1) Wisconsin Brief Pain Inventory (BPI). The BPI questionnaire
includes items regarding the presence of pain, site of pain,
severity on average, at present and at its worst in the past
month on a 0e10 scale, current medication and percentage
response, characteristics of pain, and degree of
interference.16
(2) Pain Management Index (PMI). This is a measure of adequacy
of analgesia by comparing the most potent analgesic used by
a participant relative to the level of their reported pain.
Analgesic strength is categorized as 0 (no analgesic), 1
(paracetamol or other nonsteroidal anti-inﬂammatory drug),
2 (“weak” opioid), or 3 (“strong” opioid).We categorized pain
into four levels according to the worst pain item from the BPI
(scored from 0 to 10): 0 (no pain ¼ 0), 1 (mild pain ¼ 1e4), 2
(moderate pain ¼ 5e6), and 3 (severe pain ¼ 7e10). The PMI
is calculated by subtracting the pain score from the analgesic
score. A negative result indicates inadequate analgesia, and
zero or positive value indicated adequate analgesia.17
(3) Uniscale for Global Quality of Life,18 which is a well-
established measure of QOL.
(4) The Satisfaction Degree of Nursing Service, which includes
the degree of satisfaction with both hospitalization and
home nursing services. The evaluation score is composed of
three aspects: the quality of service (30%), content of service
(40%), and attitude of service provider (30%).
Data were collected 2 days before discharge and at patients'
admission for next hospitalization. The interval between the ﬁrst
and second therapy was normally 2e4 weeks.2.4. Statistical method
All analyses were performedwith SPSS 13.0. The comparisons of
data were applied with t-test and P < 0.05 was considered as sta-
tistically signiﬁcant.
Table 1
Demographic data of intervention and control groups.
Demographic feature Intervention
group /n (%)
(n ¼ 78)
Control
group /n (%)
(n ¼ 78)
P
Female 44 (56) 42 (54) 0.78
Type of cancer:
Bowel cancer 12 (15) 10 (13) 0.56
Breast cancer 18 (23) 16 (21) 0.87
Prostate cancer 6 (8) 8 (10) 0.12
Gastric cancer 12 (15) 15 (19) 0.32
Lung cancer 10 (13) 13 (17) 0.17
Genitourinary cancer 4 (5) 5 (6) 0.24
Others 14 (18) 10 (13) 0.30
Missing 2 (3) 1 (1) 0.98
Education level:
Primary school 17 (22) 21 (27) 0.76
Middle school 21 (27) 25 (32) 0.08
High school 26 (33) 19 (24) 0.29
University level 10 (13) 13 (17) 0.54
Marital status:
Single 2 (3) 4 (5) 0.38
Married 67 (86) 65 (83) 0.74
Divorced 5 (6) 7 (9) 1.12
Widowed 4 (5) 2 (3) 1.35
Table 2
Characteristics of outcome measurements on BPI, MPI, and QOL.
Outcome measure Overall
(week 0)
(n ¼ 156)
Intervention group
(weeks 2e4)
(n ¼ 78)
Control group
(weeks 2e4)
(n ¼ 78)
BPI/mean (SD)
Average pain 4.16 (2.39) 3.95 (2.31) 4.60 (2.47)
Worst pain 5.88 (2.69) 5.36 (2.82) 6.34 (2.47)
Interference 1.98 (0.89) 1.96 (0.92) 2.02 (0.87)
Pain management (%):
including Analgesic
use, PMI and QOL
Analgesic use/n (%)
No analgesic 12 (8) 7 (9) 10 (13)
Nonsteroidal and/or
acetaminophen
40 (26) 20 (26) 25 (32)
Weak opioids use 30 (19) 12 (15) 19 (24)
Strong opioids use 74 (47) 39 (50) 24 (31)
PMI/n (%)
Inadequate analgesia 26 (17) 16 (21) 29 (37)
Adequate analgesia 130 (83) 62 (79) 49 (63)
QOL/mean (SD) 5.82 (2.30) 5.88 (2.39) 4.82 (2.00)
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There was no signiﬁcant difference between intervention and
control groups in gender, type of cancer, education level, and
marital status (Tables 1 and 2).
3.1. Effect on BPI average pain and the worst pain
At the beginning of the study, on a scale of 0e10, patients rated
their worst pain at 5.88 (SD: 2.69) (overall mean) and average painTable 3
Results of degree of satisfaction with hospitalization/x (SD).
Groups Number Satisfaction degree with hospitalization nursing s
Quality of service Content of service Attitu
Intervention group 78 29.76 (0.24) 38.32 (1.29) 29.78
Control group 78 29.35 (0.34) 38.78 (0.89) 9.42
P 0.54 0.38 1.24rated at 4.16 (SD: 2.39) (overall mean). After 2e4 weeks of inter-
vention, there was a signiﬁcant difference in the change in average
pain scores between intervention and control groups (P < 0.05).
Reductions in worst pain scores were signiﬁcantly greater in the
intervention group than in the control group (difference: 0.98,
P < 0.05) (Table 1).
3.2. Effect on pain management
Many patients were using some type of medication to control
their pain, with 66% of patients using opioids (both strong and
weak opioids) at the beginning. Overall, 17% reported using inad-
equate analgesia, as assessed by the PMI and patients' interviews.
After 2e4 weeks of intervention, there was a signiﬁcant difference
in the use of analgesics between the intervention and control
groups and the overall amount at the beginning (P < 0.05), which
reported that the intervention group used more opioids. Mean-
while, there was evidence that use of opioids decreased signiﬁ-
cantly in the control group compared with overall data at the
beginning (P < 0.05). There was a signiﬁcant difference between
intervention and control groups in PMI outcomes (P < 0.05).
3.3. Effect on BPI pain interference and QOL
The BPI interference scale score was 1.98 (0.89), indicating that
pain interfered moderately with activity. There was no signiﬁcant
difference in the change in interference scores between interven-
tion and control groups (P¼ 0.96). Regarding QOL scores, there was
a signiﬁcant difference between the two groups in QOL scores
(P< 0.05); the intervention group had signiﬁcantly higher QOL than
the control group (difference: 1.06) (Table 3).
There is no signiﬁcant difference between the two groups in the
degree of satisfaction with hospitalization of nursing service, but
there is a signiﬁcant difference in the degree of satisfaction with
home nursing service; the intervention group had a signiﬁcantly
higher degree of satisfaction with home nursing service in three
aspects.
4. Discussions
According to the study, during the therapy interval (2e4
weeks), the intervention group managed cancer pain signiﬁcantly
better than the control group, as well as in their QOL. From the
author's perspective, a great contribution could be owed to the
MDTs, who shared basic information of patients and knowledge
and skills of pain management, and they worked together to tackle
the problems for patients. This system would provide many ben-
eﬁts. On the one hand, a study19 reported that community health
providers should pay more attention to cancer patients' home
caring. They should be responsible for health education, motiva-
tion of family caregivers, and participation in social organizations
for family caring of cancer patients. On the other hand, community
doctors and nurses are the most convenient resources for cancer
patients when they are at home. Establishment of the MDTs could
ensure that basic information of patients and doctors' and nurses'ervice Satisfaction degree with home nursing service
de of service Quality of service Content of service Attitude of service
(1.65) 28.35 (0.24) 37.12 (1.28) 29.57 (1.32)
(2.00) 20.53 (0.83) 15.35 (1.38) 23.41 (0.83)
<0.05 <0.05 <0.05
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means that general hospitals and community hospitals have the
same treatment plan and goal for pain management. This could
further contribute to the quality of the continuum of pain
management.
The study revealed that the team and education-based inter-
vention showed that it had effect to reduce the average and worst
pain. Furthermore, the most important ﬁnding of the study was
that with the pain management education and support fromMDTs,
the fear of addiction to analgesics was also reduced; the interven-
tion group increased their opioid use in the 2e4 weeks of inter-
vention, increasing by 3% compared with overall data at the
beginning, whereas in the control group, that decreased by 16%.
During the discussion session after the intervention, many partic-
ipants and their family caregivers reported that they felt they were
more involvedwith their ownpainmanagement, and this helped to
reduce the fear of addiction to analgesics, which is similar to the
previous study conducted in Australia 2010.20
Furthermore, the results of the study showed that the inter-
vention group had a signiﬁcant increase in the degree of satisfac-
tion with home nursing service in three aspects (quality of service,
content of service, and attitude of service). A previous research21
showed that after discharge the continuum of care contributed to
the effective communication between health care providers and
patients, which helped patients to have the right attitude towards
their symptoms and to make proper decisions. This ﬁnding proved
that the continuum of care could further contribute to the rela-
tionship between patients and health care providers.
However, this study also has some limitations. Barriers to
effective cancer pain management exist in the knowledge, beliefs,
and attitudes of cancer patients and their family caregivers; in the
skills and behaviors of health care professionals; on the level of
institutional practice and policies; and in government policies and
regulations.22 Our study was limited only to an urban area, where
community health care services are quite mature and good and the
educational level of patients was normally higher than that in rural
areas. Further studies will be needed for cancer pain management
in rural areas. Moreover, establishment of information manage-
ment systems for the continuum of cancer painmanagement is also
an essential part, which could further contribute to the quality of
such care.
5. Conclusions
Currently, the continuum of care for cancer patients includes
four types of models: Discharge Planning Model, Transitional Care
Model, Case Management Model, and Family Physician Model.23 In
China, most interventions on the continuum of care for cancer
patients were restricted only to Discharge Planning Model, which
means that the participating hospital is the center for providing
subsequent follow-up and care.24 After discharge, tele-follow-up is
the most commonway to provide continuing care and establish the
communication between health care provider and patients or their
family.25
However, there was a study26 describing the high rate of loss
and rejection rate of tele-follow-up; this made the effect of tele-
follow-up a controversial issue. Therefore, in the authors' opinion,
with the faster and faster development of a combination health
service between general health care facilities and community
health facilities in China, the application of a transitional care
model in cancer pain management after discharge could help pa-
tients to improve their cancer pain management knowledge and
analgesic compliance. In addition, the continuum of care service
will also contribute to the effective communication between healthcare providers and patients, which could further improve their
relationship.Conﬂicts of interest
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